Irish Journal of Academic Practice
Volume 10

Issue 2

Article 7

2022

The Use of Online Formative Assessments and the Impact on
Student Performance
Daniel King
Technological University of Dublin, daniel.king@tudublin.ie

Follow this and additional works at: https://arrow.tudublin.ie/ijap

Recommended Citation
King, Daniel (2022) "The Use of Online Formative Assessments and the Impact on Student Performance,"
Irish Journal of Academic Practice: Vol. 10: Iss. 2, Article 7.
doi:https://doi.org/10.21427/cxd5-dz42
Available at: https://arrow.tudublin.ie/ijap/vol10/iss2/7

King: The Use of Online Formative and Summative Assessments

The Use of Online Formative Assessments
and the Impact on Student Performance

Daniel King
TU Dublin
daniel.king@tudublin.ie

Abstract
This paper investigates the impact of online formative assessments on student performance in
an introductory accounting module. The online formative assessments were introduced
during the Covid-19 pandemic. The online formative assessments were objective tests. The
impact is considered from two perspectives: students’ perceptions of online formative
assessments gathered via an online questionnaire; and an investigation into whether the use of
online formative assessments helped to increase students’ performance in the end of semester
exam. The study reveals a number of interesting findings. First, the online formative
assessments were generally perceived as being useful by the students, and second the study
shows a positive relationship between online formative assessments usage and exam
performance.
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Introduction
Higher education has been evolving for many years, but the Covid-19 pandemic caused a
seismic shift. The Covid-19 global pandemic resulted in the closure of many university and
college campuses (Sangster et al., 2021). Educators and students were pivoted into an online
environment. The measures implemented to prevent the spread of Covid-19 resulted in many
universities replacing their on-campus activities with online teaching and learning. This
transition to online teaching and learning was already underway but the pandemic accelerated
the trend.
Online education environments are often associated with benefits such as increased
accessibility and reduced cost (Reyneke et al., 2021). However, online education can also
lead to significant challenges such as a lack of student engagement. This lack of engagement
can be even more pronounced when a technically difficult subject, such as accounting, is
being delivered online to non-accounting students. Massoudi et al. (2017) noted that in
general studies have found that online learning can be a useful aid for students. However,
Aisbitt and Sangster (2005) observed that few studies have investigated whether online
assessments have a measurable impact on student learning. Furthermore, Basioudis and de
Lange (2009) remark that the impact and use of technology on learning outcomes for
accounting students is not well understood while Watson et al. (2007) call for empirical
studies into the effectiveness of using online technology, specifically in accounting
education. Watson et al. (2007) also note that comparatively few studies have investigated
this aspect. Following these calls, a study by Einig (2013) investigated the impact of online
multiple-choice questions (MCQs) on student learning on an undergraduate management
accounting module.
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The purpose of this paper is to investigate the impact of online formative assessment on exam
performance in an introductory accounting module. Formative assessments are focused on
learning development (Vionea, 2018, p.10), and are broadly accepted as good classroom
practice (Schildkamp et al., 2020). They are a highly valuable part of teaching (Einig, 2013)
and an integrated part of teaching and learning (Dolin et al., 2017, p.59). However, findings
show that the theories about the benefits of using formative assessments have yet to be put
into practice (Wu & Jessop, 2018, p.1019). Also, given the growing view that formative
assessments are optional extras (McCallum & Milner, 2021; Dolin et al., 2017) it is important
to investigate and reaffirm their value. Pachler et al. (2010) recommends a refocussed
emphasis on online formative assessment while Vionea (2018) makes a plea for the use of
formative assessment. Following these calls this paper aims to investigate and reaffirm the
benefit of online formative assessments in supporting student learning. In this paper the
online formative assessments were objective tests. Current Virtual Learning Environments
(VLEs) allow for a variety of options in preparing and presenting objective tests.

Context and Background
The introductory accounting module discussed in this paper is a core/compulsory module on
a management degree and not an accounting/finance degree. Therefore, the students enrolled
on this module are non-accounting students and are taking the accounting module because it
is mandatory. During the second semester of the 2020-21 academic year, the module was
delivered entirely online. The students found the module difficult, and this difficulty was
compounded by the fact that they were first year students, they did not know each other and
had never been on campus. Even without these issues, as Opdecam and Everaert (2022)
observe, there is an abrupt transition between secondary school and higher education in terms
of atmosphere and expectations.
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During the semester in question the students participated each week in a one-hour live online
lecture and were presented with a range of online tasks to complete. The tasks had to be
completed before the next week’s lecture. As a result, the students had to take responsibility
for their own learning. It is particularly important to note that in this module the topics build
on each other. It is extremely difficult to comprehend new topics if earlier topics have not
been fully understood. For example, if students fail to master basic financial statements, they
will find it extremely difficult to handle advanced financial statements. The lecturer (and
author of this paper) believed that students would benefit from a structured revision and
exercise regime that would provide them with a range of guidance and feedback to help them
with their studies. Five online formative assessments were set up that corresponded to the
five teaching units on the VLE for this module. By using online formative assessments, the
lecturer created a scaffolding for the learning process and through feedback made the
students aware of their own learning progress (Voinea, 2018, p.8). They could take each
online formative assessments as many times as they liked. There were two summative
assessments during the semester and a final exam at the end of the semester.
The overall aim of this paper is to investigate the impact of the online formative assessments
in supporting student learning. This paper investigates the impact of online formative
assessments from two perspectives:
•

First, this paper examines students' perceptions regarding online formative
assessments. The students’ perceptions were gathered via and online questionnaire.

•

Second, the paper determines whether the use of online formative assessments helped
to increase students’ performance in the end of semester exam.
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The investigation of these two perspectives allows conclusions to be drawn about the impact
of the online formative assessments.
The next section of the paper provides a review of the prior literature on formative
assessment, including online assessment. It then continues by outlining the methodology
adopted in this study. This is followed by a discussion of the findings and some
recommendations for the future.

Literature Review
Assessment
Assessment is at the heart of formal higher education, it is a core component for effective
learning and can be described as any process that appraises an individual's knowledge,
understanding and skills (Gikandi et al., 2011), as well as being a means to effectively
promote learning (Marriott & Lau, 2008). Educationalists are becoming more aware of the
need for assessment tools which could be used as tools for learning rather than merely
assessment and grading (Issac & Jacob, 2010).
According to Sambell (2016) assessment exerts a major influence on students’ approaches to
studying in higher education, so it is important to ensure that it enables students to develop as
learners. Researchers have been advocating a shift in assessment culture, such that
assessment promotes learning rather than simply measuring it. There is widespread
recognition of the need for approaches to assessment which are focussed specifically on
stimulating and improving student learning. These are commonly referred to as assessment
for learning or formative assessment (Sambell 2016).
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Formative Assessment
Formative assessment is also termed assessment for learning and should provide students
with feedback that improves, accelerates, and enhances learning (Marriott & Lau, 2008).
Formative assessment also provides lecturers with feedback. Across a variety of educational
settings, formative assessment is one of the most effective classroom interventions for
improving student learning outcomes. Schildkamp et al. (2020) state that although there is
still no clear consensus on what the term “formative assessment” encompasses it is broadly
accepted as a good classroom practice for teachers. The core unifying characteristic of
formative assessment is the focus on gathering evidence about student learning and using this
evidence to guide student learning. To this end, feedback is recognised as a crucial aspect of
formative assessment (Schildkamp et al., 2020; Einig, 2013; Gipps, 2005). Ozan and Kincal
(2018) argue that formative assessment is at the centre of the concept of feedback. Formative
feedback is information transmitted to students that allows or encourages them to improve
their learning. The outcome of any formative assessment should be that it ultimately helps
improve student learning through familiarising students with the levels of learning required,
informing them about gaps in their learning, and providing feedback to guide the direction of
learning (Evans et al., 2014).
Formative assessments come in different forms. Increasingly popular are online formative
assessments. Online formative assessments have the advantage that students can use them
according to their own learning preferences i.e., take them in their own time, repeat them on
multiple occasions, and receive feedback immediately. Providing immediate feedback after
each assessment is of utmost importance as this positively affects students’ engagement with
the learning process (Blondeel et al., 2022, p.310). It has been shown that feedback has the
biggest influence on students’ learning when given directly after the assessment (Einig,
2013).
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Summative Assessment
Summative assessment is sometimes called assessment of learning, and is a formal method to
evaluate learning by comparing learning to a standard or benchmark. Summative assessment
often takes the form of a unit or module test. Marriott and Lau (2008) state that the
compulsory nature of summative assessment means that it can be used as a performance
indicator to gauge the learner’s success in meeting the assessment criteria. The summative
nature of these assessments can be regarded as having little intrinsic value as it provides little
opportunity for student development or grade improvement, especially where the learning is
assessed through a single submission of work, such as an end-of-semester exam.

Online Assessment
Advances in digital technologies are having a dramatic impact on the delivery and assessment
of higher education courses with virtual learning environments (VLE) and computer-aided
assessments (CAA) now being commonplace (Marriott & Lau, 2008). Research by Einig
(2013) and McNulty et al. (2015) found that participation in online formative assessments has
a positive impact on student performance and the literature shows that regular usage of online
MCQ for assessment purposes is associated with improved examination performance
(Massoudi et al., 2017). In higher education, however, emphasis continues to be placed on
summative assessment with formative assessment receiving little attention despite its crucial
role in promoting learning. Pachler et al. (2010) recommended a refocused emphasis on
online formative assessment to create learner and assessment centred learning environments.
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Methodology
This study uses data collected from the delivery of an introduction to accounting module
during the second semester of the academic year 2020/2021. During the 2020/21 academic
year delivery was online. The fact that the students were working remotely with no face-toface interaction with their peers or with their lecturers had the potential to cause problems
with engagement. The students in question were first year undergraduate management
students. A total of 46 students initially enrolled on the module but four students did not
complete the module, leaving a total of 42 students included in this study. A review of their
results prior to attending university indicated that none of the students had previously studied
accounting.
This module logically divided into five topic/units and to enhance student engagement, the
lecturer developed a series of five online formative assessments which aligned with the five
topic/units of the module. The online formative assessments were largely based on past
examination questions. This meant that the formative assessments were well-aligned with,
and helped students prepare for, the final examination. The students could attempt each
online formative assessment as many times as they wished and after each attempt the results
were issued to the students. Student also received detailed feedback on their test with
solutions for all the questions.

Students’ Perceptions of the Online Formative Assessments
At the end of the semester an online questionnaire was circulated, via Microsoft Forms, to all
the students on the module. The questionnaire asked students to rate their perceptions of the
online formative assessments on a five-point Likert scale. A total of 24 replies were received
which gives a response rate of 57%. A possible reason for the relatively low response rate
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could be that many students were under pressure to complete assignments for other modules
and that there was a very short break between the end of lectures and the start of the exams.

Students’ Use of Online Formative Assessments
The VLE in use offers a range of tools to monitor students’ use of the formative assessments
and these tools were used to track the formative assessments completed by individual
students and then to test whether there was a link between completion rates and exam
performance.

Findings and Discussion
Context
Data regarding students’ perceptions about online formative assessments was collected
during the second semester of the 2020-21 academic year. The students were first year
undergraduate students studying an introduction to accounting module on a management
degree programme. As can be seen from Table 1, 42 students sat the final exam, and the
average mark (mean) was 52%. Of the 42 students, 16 were male (38%) and 26 (62%) were
female.
Other variables often considered in this type of discussion include international and domestic
student status, prior knowledge, and numbers of mature students within a cohort. Prior to
coming to university all the students on this module came through the domestic educational
system and therefore would not be classified as international. This module was the first
accounting module the students had studied at undergraduate level. A review of the
admission applications indicated that none of the students had any previous experience of
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studying accounting, at any level, and finally all the students were aged between 18 and 22.
On this programme mature and international students tend to join in second or third year.

Table 1: Descriptive Statistics

Students’ perceptions of formative assessments
The students’ perceptions of the online formative assessments were collected at the end of the
semester via an online questionnaire. The questionnaire contained five statements regarding
formative assessments and the students were asked to rate their attitudes towards these
statements on a five-point Likert scale ranging from Strongly Agree to Strongly Disagree. A
summary of the responses is shown in Table 2.
The generalisability of findings is limited by the low response rate (Cirstea, 2022) however
the responses received reported positive attitudes towards the online formative assessments.
These responses are in line with previous studies where students reported a generally positive
attitude towards online assessments (Cirstea, 2022; Einig, 2013; Fontanillas et al., 2016).
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Table 2: Students’ perceptions regarding online formative assessments
(Referred to as Self-Assessment Quizzes (SAQ’s) on the VLE
to avoid confusion with graded assessments).

Students use’ of online formative assessments
There were five online formative assessments which aligned with the five topics/units of the
module. Table 3 shows the number of students completing each formative assessment
throughout the semester. The first two online formative assessments were both completed by
over 55% of the students. This dropped slightly for third and fourth online formative
assessments but remained at or above 50%. The final online formative assessment rate
dropped to 43%. The completion rates for Online Formative Assessment 1 and Online
Formative Assessment 2 were probably higher as the first continuous assessment was held
after Online Formative Assessment 2. Also, the online formative assessments were relatively
new and there was little pressure from assignment deadlines in other subjects early in the
semester. Obviously, the workload grew as the semester progressed and the rates declined
slightly. This pattern is consistent with other studies which also report declining usage of
online formative assessments (Massoudi et al., 2017, p. 15).
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Table 3: Number of students completing the online formative assessments

Online Formative assessment completion rates and grades in the final exam
To further investigate the association between online formative assessment completion rates
and grades in the final exam the correlation between online formative assessment attempts
(Form) and mean or average grade in the final exam was examined. As can be seen from
Table 4, ten students attempted none of the online formative assessments (Form = 0) and
achieved an average mark in the final exam of 44%. Nine students attempted all five of the
online formative assessments (Form = 5) and achieved an average mark of 73%. Table 4
indicates a positive relationship between the online formative assessment attempts and the
average or mean examination grade (correlation = 0.84). A slightly unusual result is that the
ten students that did not attempt any of the online formative assessments (Form = 0) achieved
the same grade as the eleven students who completed two online formative assessments
(Form = 2). An analysis reveals that four out of the ten students in this category (Form = 0)
achieved high grades, and this brought the average grade up. A number of students in this
category (Form = 0) did very poorly and this resulted in a wide spread of grades. This spread
is evident from the high standard deviation for this category. A possible reason for this is that
the four students achieving high grades could have had high numerical/mathematical skills
and felt comfortable sitting the exam without taking any of the online formative assessments.
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Table 4: Range of Grades in Final Exam. The correlation coefficient (r) between Online
Formative Assessments Attempts and Mean/Average mark in the final exam is 0.84.
Conclusion
This paper reports on a teaching initiative commenced during the Covid-19 pandemic when
teaching and learning for the students in question moved exclusively online. This study has
illustrated that online formative assessments can be effective learning tools. As the online
formative assessments are based on past examination questions, they are well-aligned with
the summative assessments and students were aware of what they had to do to succeed in the
module. Also, the online formative assessments provided immediate feedback to students,
which helped them to identify areas of weakness and helped to guide them in their studies.
Indeed, many students stated that the immediate feedback upon completion was the most
attractive aspect of the online formative assessments. Another aspect is that the online
formative assessments helped students to take ownership of their own learning because they
showed students what they needed to do to improve. It was then up to the students to revise
the topics and take the online formative assessment again.

In conclusion, online formative assessments have been shown to be a useful support to
students’ learning and they provided a structured exercise regime that allowed the students to
revise and practise the material discussed in the lectures.
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Limitations
This study has a few limitations, which are indicative of areas for possible future research.
While the study resulted in some interesting findings and a positive correlation between
formative assessment attempts and examination performance was found, no causal
relationship between formative assessment attempts and examination performance was
established. It is possible that the students who completed four or five formative assessments
were simply more diligent and hard-working and would have received a higher grade
anyway. Furthermore, it is not possible to draw any conclusions as to whether objective tests
are more effective than other types of formative assessment.
Another limitation is that there are probably other factors influencing students’ performance
that could not be measured in this study such as personal motivation, effort, ambition, and so
on. Also, it would be interesting to identify which aspect of the online formative assessments
led to the positive results. It could have been the formative feedback, or it could be that the
online formative assessments simply encouraged students to spend more time revising and
practising the material.

Further Research
Future research could thus study the impact of using Objective Tests as compared to another
type of formative assessment. Qualitative methods like interviews or focus groups could
provide further insights and a deeper understanding of how the students use online formative
assessments and which aspects of online formative assessments students find particularly
useful.
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